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(57) Abstract: A telephone terminal apparatus is operated to exchange forward and backward voice signals between a pair of parties 
for conversation. In the telephone terminal apparatus, a voice processing block has a coder that codes a forward voice signal, and a 
decoder that decodes a backward voice signal. A communication block transmiLs the forward voice signal, which is outputted from 
the coder in a coded form, to the other party, and receives the backward voice signal from the other party in coded form which is 
inputted to the decoder A tone generating block processes music data to generate a music tone signal. A controlling block operates 
when the music tone signal is set to sound a background music over the conversation for mixing the music tone signal generated by 
the tone generating block with the backward voice signal, which is outputted from the decoder, and for mixing the music tone signal 
generated by the tone generating block with the forward voice signal, which is inputted to the coder. 
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DESCRIPTION 

TELEPHONE TERMINAL APPARATUS AND . COMMUNICATION METHOD 

TECHNICAL FIELD 

5 The present invention generally relates to a telephone 

terminal apparatus and a communication method for suitable 
use in an automobile telephone terminal and a portable 
telephone set terminal. 

10 BACKGROUND ART 

When a call comes into a portable telephone set 
terminal in a portable telephone system such as a PDC 
(Personal Digital Cellular telecommunication system) known 
as an analog cellular telephone system or a digital 
15 cellular telephone system or a PHS (Personal Handyphone 
System) , a ringing tone is sounded for telling the call 
termination to the user of that portable telephone set 

_ -t e rmin a 1 . - ~ G on ven ti ona 1 ly , this- -rin gin g tone i s-^a b e ep 

tone. However, because beep tones are sometimes offensive 
20 to the ear and for other reasons , melodious ringing tones 
have come to a wide use these days. 

In the above-mentioned portable telephone set 
terminals, a melodious tone is sounded only at the time of 
call termination, not during a conversation, thereby 
25 sometimes making the conversation monotonous or awkward. 

1 
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DISCLOSURE OF THE INVENTION 
It is therefore an object of the present invention to 
provide a telephone terminal apparatus and a communication 
method. that can sound a background music tone during a 
5 conversation. 

It is another object of the present invention to 
provide a telephone terminal apparatus that can sound a 
ringing tone and a holding tone by use of a background 
music tone generator. 

10 In carrying out the invention and according to one 

aspect thereof, there is provided a telephone terminal 
apparatus operable to exchange forward and backward voice 
signals between a pair of parties for conversation. In the 
telephone terminal apparatus, a voice processing block has 

15 a coder that codes a forward voice signal, and a decoder 
that decodes a backward voice signal. A communication 
block transmits the forward voice signal, which is 
outputted from the coder in a coded form, to the other 
party, and receives the backward voice signal from the 

20 other party in a coded form, which is inputted to the 

decoder. A tone generating block processes music data to 
generate a music tone signal- A controlling block operates 
when the music tone signal is set to sound a background 
music over the conversation for mixing the music tone 

25 signal generated by the tone generating block with the 

backward voice signal, which is outputted from the decoder. 
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and for mixing the music tone signal generated by the tone 
generating block with the forward voice signal, which is 
inputted to the coder. 

Preferably, the controlling block selects a background 
5 music according to a telephone number of the other party so 
as to control the tone generating block to generate a music 
tone signal of the selected background music. 

Preferably, the controlling block operates when a 
conflict occurs in the setting of the background music 
10 between a calling party initiating the conversation and a 
called party for enabling the setting of the background 
music made by the calling party and disabling the setting 
of the background music made by the called party. 

Expediently, the controlling block operates when the 
15 music tone signal is set to sound a ringing tone at a call 
termination for controlling the tone generator block to 
generate the music tone signal at the call termination. In 
such- a ca-se . the controlHLi-ng bloek selects -a^ _ 
in response to a telephone number of the other party to 
20 audibly identify the other party. 

Expediently, the controlling block operates when the 
music tone signal is set to sound a holding tone for 
controlling the tone generating block to generate the music 
tone signal at a temporary holding of the conversation, and 
25 for feeding the generated music tone signal to the coder so 
as to transmit the holding tone to the other party. In 
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such a case, the controlling block selects a holding tone 
according to a telephone number of the other party so as to 
control the tone generating block to generate the music 
tone signal of the selected holding tone. 
5 Practically, the telephone terminal apparatus further 

comprises a memory block that stores the music data. In 
such a case, the communication block can download the music 
data into the memory block from an external database. 

Practically, the controlling block can mute the music 
10 tone signal from either of the forward voice signal and the 
backward voice signal - 

In carrying out the invention and according to 
another aspect thereof, there is provided a method of 
operating a telephone terminal to exchange forward and 
15 backward voice signals between a pair of parties for 

conversation. The inventive method comprises the steps of 
coding a forward voice signal, and decoding a backward 
voice signal, transmitting the forward voice signal in a 
coded form to the other party, and receiving the backward 
20 voice signal from the other party in a coded form, 

processing music data to generate a music tone signal, and 
mixing the music tone signal with the backward voice signal 
after the decoding thereof when the music tone signal is 
set to sound a background music over the conversation, and 
25 mixing the music tone signal with the forward voice signal 
before the coding thereof when the music tone signal is set 
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to sound a background music over the conversation. 

According to the invention described above, when the 
portable telephone set is set so as to accompany a 
conversation with BGM (background music), a tone signal 
5 reproduced by a tone generator is mixed with a received 
backward voice signal for sounding. At the same time, a 
forward voice signal is mixed with a tone signal to be 
transmitted through a communication bock. Consequently, 
both the calling side and the called side can have a 
10 conversation while hearing a background music tone. This 
feature, allows users to make telephone conversations 
livelier. Further, when a background tone suitable for a 
conversation is selected, a desired atmosphere of a 
conversation can be created. 
15 In addition, by use of the music tone generator for 

reproducing a background tone, a ringing tone and a holding 
tone may be generated and outputted. The music tone 

generator -may-be used in common f or_-generat ing . the 

background tone, the ringing tone and the holding tone. 
20 Further, the music reproduced by the tone generator may be 
shared by the background tone, ringing tone, and holding 
tone. Still further, a memory block for storing music data 
is arranged, such that the music data may be downloaded from 
an external personal computer and a network. This 
25 arrangement permits the reproduction of background tones, 
ringing tones, and holding tones in various types of music. 
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BRIEF DESCRIPTION OF DRAWINGS 
FIG. 1 is a schematic block diagram illustrating one 
embodiment of the invention in which a telephone terminal 
5 apparatus according to the invention is applied to a 
portable telephone set. 

FIG. 2 is a block diagram illustrating an exemplary 
configuration of a music reproduction block and a voice 
processing block in the above-mentioned embodiment. 
10 FIG. 3 is a schematic diagram illustrating downloading 

of music data into a portable telephone set when the 
inventive telephone terminal apparatus is applied to the 
portable telephone set . 

FIG. 4 is a diagram illustrating an exemplary data 
15 structure of music data treated in the above-mentioned 
embodiment . 

FIG. 5 is a flowchart for describing call origination 
processing in the portable telephone set to which the 
telephone terminal apparatus according to the invention is 
20 applied. 

FIG. 6 is a flowchart for describing call termination 
processing in the portable telephone set to which the 
telephone terminal apparatus according to the invention is 
applied. 

25 FIG. 7 is a flowchart for describing in-conversation 

processing to be executed in the call origination 
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processing and the call termination processing in the 
portable telephone set to which the telephone terminal 
apparatus according to the invention is applied. 

FIG. 8 is a flowchart for describing music setting 
5 process in the portable telephone set to which the 

telephone terminal apparatus according to the invention is 
applied . 

FIG. 9 is a diagram illustrating an exemplary BGM 
music table used in association with telephone numbers in 
10 the above-mentioned embodiment. 

FIG. 10 is a diagram illustrating music numbers and 
timbre numbers allocated to numeric keys of the portable 
telephone set to which the telephone terminal apparatus 
according to the invention is applied. 
15 FIG. 11 is a flowchart for describing music data 

reproduction process in the portable telephone set to which 
the telephone terminal apparatus according to the invention 
is applied — 



20 BEST MODE FOR CARRYING OUT THE INVENTION 

Referring to FIG. 1. there is shown an exemplary 
configuration of one embodiment in which a telephone 
terminal apparatus according to the present invention is 
applied to a portable telephone set. As shown in FIG. 1, 

25 portable telephone set 1 has a retractable antenna la, 
which is connected to a communication block 13 having 
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modulation and demodulation capabilities. A central 
processing unit (CPU) 10 is a system controller for 
controlling the components of the portable telephone set 1 
by executing telephone function programs. The CPU 10 has a 
5 timer for indicating an elapsed time in operation and for 
causing a timer interrupt at a particular time interval. 
The system CPU 10 also supports music reproduction process 
or tone generating process. A system RAM (Random Access 
Memory) 11 provides storage areas for storing music data 

10 downloaded from a download center arranged in a general 
telephone network for example or downloaded from an 
external device 20. The RAM also stores user setting data, 
and provides a work area for the system CPU 10. A system 
ROM (Read Only Memory) 12 stores various telephone function 

15 programs such as call origination and termination programs 
to be executed by the system CPU 10, a program for 
supporting music reproduction processing, and various types 
of data such as preset music data. These programs can be 
provided by means of a machine readable medium such as a 

20 memory card, which is coupled to the telephone terminal 
set . 

The communication block 13 demodulates a signal 
received at the antenna la and modulates a signal to be 
transmitted, sending the modulated signal from the antenna 
25 la- The received voice signal demodulated by the 

communication block 13 is decoded by a voice processing 

8 
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block 14 having a coder/ decoder . A voice signal for 
transmission inputted from a microphone 21 is compressively 
encoded by the voice processing block 14. The voice 
processing block 14 executes highly efficient compressive 
5 encoding and decoding on the voice signal for transmission 
by means of the coder/decoder based on CELP (Code Excited 
LPc) or ADPCM (Adaptive Differential PCM). A music 
reproduction block 15 includes a tone generator and 
reproduces music data as a ringing tone and/or a holding 
10 tone or BGM used when the received voice signal from the 
voice processing block 14 is sounded from a speaker 22. It 
should be noted that the ringing tone is sounded from a 
ringing tone speaker 23 and the BGM and/or the holding tone 
is mixed with the received voice signal to be sounded from 
15 a conversation speaker 22. 

If, during reproduction of music data by the music 
reproduction block 15. a free area of a predetermined size 

is created in an internally arranged music -data_ storage 

area, the music reproduction block 15 sends a transfer 
20 request signal (Req) to the CPU 10, upon which the CPU 10 
retrieves a continued portion of the music data stored in 
the system RAM 11 or the ROM 12 and transfers the retrieved 
data to the music reproduction block 15. An interface 
(I/F) 16 interfaces the downloading of music data for 
25 example from the external device 20 such as a personal 
computer. An input block 17 provides input means made up 
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Of numeric keys 0 through 9, code -keys, a jog dial, and 
other controls. A display block 18 displays telephone 
function menus and information resulted from the operation 
of controls on the input block 17. A vibrator 19 vibrates 
5 the body of the portable telephone set 1 upon call 

termination to physically tell the user instead of sounding 
a ringing tone. These functional blocks transfer data and 
communicate with each other over a bus 24. 

Referring to FIG. 2, there is shown an example of a 
10 detailed configuration of the music reproduction block 15 
and the voice processing block 14 shown in FIG. 1. First, 
the configuration of the music reproduction block 15 will 
be described. In the music reproduction block 15 shown, an 
interface 30 transfers various types of data through the 
15 bus 24. At initialization of music data, music data other 
than timbre data are stored in a free area of a music data 
storage block (RAM) 32 under the control of a read/write 
controller (R/W controller) 31. The timbre data among the 
music data are stored in a timbre data storage block (Voice 
20 RAM) 36. The timbre data storage block (Voice RAM) 36 

stores the timbre data supplied from the interface 30 and 
has a storage size large enough for storing eight timbres 
of timbre data for example. Also, at initialization of 
music data, a sequencer 33 interprets the music data, 
25 writes a timbre number specified for each part of a music 
piece to the timbre data storage block (Voice RAM) 36, 

10 
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reads a timbre parameter corresponding to the written 
timbre number from the timbre data storage block (Voice 
RAM) 36. and sets the retrieved timbre parameter to a tone 
generator block 34. 
5 When the music reproduction starts, the R/W controller 

31 operates in response to a request- to-read signal (Req) 
from the sequencer 33. and sequentially reads the music 
data from the music data storage block (RAM) 32 and 
supplies the retrieved music data to the sequencer 33. The 

10 storage size of the music data storage block (RAM) 32 is 
smaller than that required for storing the music data for 
one piece of music; for example, a storage size for storing 

32 words of music data. The sequencer 33 sequentially 
receives the music data through the R/W controller 31, 

15 interprets the received music data, and sets a tone 

generator parameter corresponding to the music data to the 
tone generator block 34 so that the music data are sounded 

in- , a speGi-f-ied-timed- -relation. .. The tone. g_enerator 

parameters include pitch data, a note-on signal, and a 
20 note-off signal for example. 

The tone generator block 34 is capable of 
simultaneously sounding tone signals for four parts of one 
music piece for example. The timbre of the music signal of 
each part is set by the timbre data read from the timbre 
25 data storage block (Voice RAM) 34. According to this 

timbre and on the basis of the timbre parameter set by the 

11 



FW.c;r)OCID: <WO 011B410A2 1 > 



wo 01/15410" 



PCT/JPOO/05635 



sequencer 33, the tone generator block 34 generates a tone 
signal for each part. The generated tone signal for four 
parts is supplied to a digital-to-analog converter (DAC) 35 
in a predetermined reproduction timing and is converted 
5 into an analog tone signal. 

When the reading of music data from the music data 
storage block (RAM) 32 has progressed to leave a free area 
of a predetermined size in the music data storage block 
(RAM) 32, the R/W controller 31 sends a request- to- transfer 

10 signal (Req) to the bus 24 through the interface 30. The 
request-to-transfer signal (Req) is received by the CPU 10, 
which then retrieves a subsequent portion of the music data 
for a predetermined length, for example 16 words of music 
data corresponding to the free area, from the system RAM 11 

15 for example, and which sends the retrieved music data to 
the bus 24. The retrieved music data are written into the 
free area in the music data storage block (RAM) 32 through 
the interface 30 under the control of the R/W controller 
31. This operation is repeated. Consequently, even if the 

20 storage size of the music data storage block (RAM) 32 is 
smaller than that necessary for storing a whole piece of 
music, it can be reproduced continuously. 

If the reproduced tone signal is sounded as a ringing 
tone, the coefficient of a coefficient multiplier 40 is set 
25 to 1 and the tone signal is sounded from the ringing tone 
speaker 23. If the reproduced tone signal is used as BGM, 

12 
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the coefficient of a coefficient multiplier 37 is set to 
0.5 for example. The signal multiplied by this coefficient 
is mixed in a mixer 38. with a talking voice signal 
multiplied by a coefficient. 0.5 for example, of a 
5 coefficient multiplier 50. the mixed result being outputted 
from the conversation speaker 22. From the coefficient 
multiplier 50. the received voice signal decoded by the 
voice processing block 14 is outputted. The tone signal 
outputted from the tone generator 34 is supplied to the 
10 voice processing block 14 as a BGM signal to be 
transmitted . 

Further, if the reproduced tone signal is used as a 
holding tone, the coefficient of the coefficient multiplier 
37 is set to 1 and the holding tone is sounded from the 
15 conversation speaker 22 through the mixer 38. In this 

case, the coefficient of the coefficient multiplier 50 is 
set to 0. thereby preventing the received voice signal 

^^^^^3^ by- the-^oi"°^^^ 

outputted. Still further, the tone signal outputted from 

20 the tone generator block 34 is supplied to the voice 

processing block 14 as a holding tone signal for 

transmission. It should be noted that the coefficient of 

the coefficient multiplier 37 may be set to 0 to prevent 

the holding tone from being outputted from the conversation 

25 speaker 22. 

The following describes the voice processing block 14. 

13 
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In the voice processing block 14 shown in FIG, 2, a talking 
voice signal for transmission inputted from the microphone 
21 is converted by an analog- to-digital converter (ADC) 42 
into a digital signal, which is supplied to a mixer 44 
5 through a coefficient multiplier 43. The tone signal 

reproduced by the music reproduction block 15 is supplied 
to the mixer 44 through a coefficient multiplier 45. The 
output of the mixer 44 is compressively encoded in a highly 
efficient manner by a coder 46 of CELP (Code Excited LPC) 

10 scheme for example and is supplied to the communication 
block 13 for transmission from the antenna la. The 
received voice signal demodulated by the communication 
block 13 is decoded by a decoder 48 of CELP (Code Excited 
LPC) scheme for example from the highly efficient and 

15 compressive encoded form. The decoded signal is converted 
by a digital-to-analog converter (DAC) 49 into an analog 
signal, and is supplied to the music reproduction block 15. 

If the tone signal reproduced by the music 
reproduction block 15 is set to provide BGM, the 

20 coefficients of the coefficient multiplier 43 and the 

coefficient multiplier 45 are set to 0 . 5 for example. The 
mixer 4 4 mixes the received voice signal outputted from the 
ADC 42 and the BGM signal for transmission supplied from 
the music reproduction block 15, the mixed result being 

25 sent through the coder 46 and the communication block 13 to 
a portable telephone set of the other party, 

14 
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If the tone signal reproduced by the music 
reproduction block 15 is set to provide a holding tone, the 
coefficient of the coefficient multiplier 43 is set to 0 
and the coefficient of the coefficient multiplier 45 is set 
5 to 1. thereby outputting from the mixer 44 only a holding 
tone signal for transmission supplied from the music 
reproduction block 15. The output of the mixer 44 is sent 
to the portable telephone set of the other party through 
the coder 4 6 and the communication block 13. 
LO The following describes an operation for reproducing 

music data in the music reproduction block 15 and the voice 
processing block 14 shown in FIG. 2. Music data are 
reproduced either as a ringing tone. BGM. or a holding 
tone. in any case, the music data are initialized before 
15 starting of music reproduction. In the case of 

reproduction as a ringing tone, BGM. or a holding tone, the 
music data to be initialized are selected arbitrarily or 

-smect-e-d-un±que-l^^^ 

the other party. The following description is made on the 
20 supposition that the selected music data are already stored 
in the system RAM 11 or the system ROM 12. 

in the portable telephone set 1 shown in FIG. 1, the 
selected music data are read from the RAM 11 or the ROM 12 
and sent to the music reproduction block 15 through the bus 
25 24. one example of a data configuration of the music data 
is Shown in FIG. 4. As shown in FIG. 4, the beginning of 
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music data is a header, which is followed by timbre data 
necessary for reproducing the music data. The timbre data 
can specify eight timbres at most. The timbre data are 
followed by tempo data for defining a tempo at which the 
5 music data are reproduced. Next come timbre allocation 
data for setting a timbre for each part of the selected 
music piece. Lastly come musical note data and musical 
rest data for one piece of music. 

The timbre data among the music data captured through 
10 the interface 30 are written to the timbre data storage 
block (Voice RAM) 36. The timbre data is composed of a 
waveform parameter, an envelope parameter, a modulation 
parameter, an effect parameter, and other parameters, each 
being unique to each timbre. The waveform parameter in 
15 each piece of timbre data defines a tone waveform of the 
timbre. For example, if the tone generator block 34 is 
composed of a wavetable-based PCM tone generator, the 
waveform parameter defines one of the waveforms listed in 
the wavetable. If the tone generator block 34 is composed 
20 of an FM tone generator, the waveform parameter specifies 
an algorithm for FM computation. The envelope parameter 
specifies attack rate, decay rate, sustain rate, and 
release rate of the music tone. The modulation parameter 
specifies depth and velocity of vibrato and tremolo. The 
25 effect parameter specifies reverberation, chorus, and 
variation for example. 
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- - The music data other than the timbre data captured 
through the interface 30 are stored in the music data 
storage block (RAM) 32 by the R/W controller 31. In this 
case, the first 32 bytes for example of music data are 
5 stored in the music data storage block (RAM) 32. In 
response to a request- to-read signal (Req) from the 
sequencer 33, the sequencer 33 captures the tempo data read 
by the R/W controller 31 from the music data storage block 
(RAM) 32 and sets a tempo accordingly. In addition, the 
10 sequencer 33 reads the timbre parameter specified by the 
captured timbre allocation data from the timbre data 
storage block (Voice RAM) 36 and sets the timbre parameter 
to the tone generator block 34. In this reading, the 
sequencer 33 supplies a timbre number specified for each 
15 part to the timbre data storage block 36 to set the timbre 
parameter of each part to the tone generator block 34. It 
Should be noted that, because the timbre data constituting 

_the- selected music__dataa^^ 

storage block 36 (Voice RAM) . the timbre data necessary for 
20 the reproduction of the music data concerned are all stored 
in the timbre data storage block (Voice RAM) 36. 

When the selected music is reproduced, the musical 
note data and the musical rest data are read from the music 
data storage block (RAM) 32 according to the request -to- 
25 read signal (Req) given from the sequencer 33. One word of 
musical note data are composed of an octave code and a note 

17 
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code, the number of a part to which the musical note data 
belong, an interval, which is a duration of time up to a 
next note or rest, and the length of sounding. One word of 
musical rest data are composed of musical rest data 
5 indicative of rest type, the number of a part to which the 
musical rest data belong, and an interval, which is a 
duration of time up to a next note or rest. 

When the sequencer 33 reproduces a tone, the musical 
note data and the musical rest data are sequentially read 
10 from the music data storage block (RAM) 32. The 

sequentially read musical note data are interpreted and a 
tone generator parameter corresponding to the musical note 
data is set to the tone generator block 34 so that the 
music data are sounded in the resultant timed relation of 
15 sounding. Thus, the tones corresponding to the musical 

note data are sequentially generated by the tone generator 
block 34 and the generated tones are outputted. 

As the reproduction of music data progresses described 
above, a free area is yielded occurs in the music data 
20 storage block (RAM) 32 by that much. Because the music 

data storage block (RAM) 32 stores only the first 32 words 
of music data, next words of the music data are stored in 
that free area. Consequently, music data which are large 
in size can be reproduced for a whole piece of music 
2 5 continuously by sequentially storing the portions of the 
music data. A request-to- transfer signal (Req) to be 

18 

0115410A2_L> 



■pCT/JPt)0/05635 

WO 01/15410 

outputted by the R/W controller 31 is generated when a free 
area for predetermined words is yielded in the music data 
storage block (RAM) 32. thereby requesting for the storage 
of the music data portion that follows the free area. 
5 Receiving this request -to- transfer signal (Req). the CPU 10 
reads the music data portion from the system RAM 11 or the 
system ROM 12 and sends the music data portion to the music 
reproduction block 15. The R/W controller 31 of the music 
reproduction block 15 stores the received music data 
10 portion into the free area of the music data storage block 
(RAM) 32. 

In this case, the free area in which a music data 
portion is stored by a request -to- transfer signal (Req) can 
be set to a desired size. If the free area is set to a 
15 size as small as close to zero word, the frequency of the 
occurrence of the free area increases but the load of the 
CPU 10 decreases because the number of words written 

decreases.^ On the contrary sett ing_ the free area to a 

size as large as 32 words decreases the frequency of 
20 interrupt, while increasing the load of the CPU 10 because 
of the large number of words. Therefore, preferably, the 
size of the free area, for which a request-to-transfer 
signal (Req) is generated, is set to a level according to 
the performance of the CPU 10. 
25 It should be noted that the sequencer 33 interprets 

the musical note data and sets a tone generator parameter 
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composed of pitch data, note-on signal, and part 
specification information to the tone generator block 34 in 
a timed relation based on the tempo information and the 
interval information obtained by the interpretation. The 
5 tone generator block 34 generates a tone on the basis of 
the tone parameter set to a tone generator register and the 
timbre parameter set to a specified part. When the length 
of sounding of the musical note data has elapsed, the 
sequencer 33 sets a note-off signal for keying off that 
10 tone to the tone generator block 34. The tone generator 

block 34 executes mute processing on that tone. The above- 
mentioned processing is executed every time the music data 
are read from the music data storage block (RAM) 32, 
thereby outputting the tone signal from the tone generator 
15 block 34 to the DAC 35. 

At reproduction, each part is set to a timbre 
allocated according to the timbre allocation data. 
Insertion of the timbre allocation data for each part into 
music data beforehand allows the sequencer 33. when it 
20 interprets the timbre allocation data, to supply the timbre 
number specified by the timbre allocation data to the 
timbre data storage block (Voice RAM) 36 during 
reproduction. In this case, the timbre data storage block 
(Voice RAM) 36 stores eight timbres of timbre data which 
25 are greater than the number of parts. Therefore, the 
timbre of each part may be set to any desired one of the 
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eight timbres of timbre data. Namely, the timbre parameter 
corresponding to a timbre number is read from the timbre 
data storage block (Voice RAM) 36. and set to the tone 
generator register for the part specified by the timbre 
5 allocation data in the tone generator block 34. This 

changes the timbres of the tones of parts to be reproduced 
by the tone generator block 34 during reproduction. 

Thus, the insertion of the timbre allocation data for 
each part into music data beforehand allows changing of the 
10 timbres of the parts during reproduction. Also, the user 
may select the eight timbres of timbre data to be stored in 
the timbre data storage block (Voice RAM) 36 from the 
timbre data stored in the system RAM 11. and may transfer 
the selected timbre data to the timbre data storage block 
15 (Voice RAM) 36. In this case, it is assumed that various 
types of timbre data have been downloaded into the system 
RAM 11 from a download center connected through a general 

telephone -1-ine-or— the -external device 20. 

in the case where the system is set so as to reproduce 
20 music as a ringing tone by the music reproduction block 15 
upon termination of a call at the portable telephone set 1 , 
the music reproduction processing starts upon the call 
termination.. Then, the reproduced tone is sounded as a 
ringing tone from the ringing tone speaker 23 through the 
25 coefficient multiplier 37 of which coefficient is set to 1. 
in this case, the coefficient of the coefficient multiplier 
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37 is set to 0. Namely, the controlling block 10 or 31 
operates when the music tone signal is set to sound a 
ringing tone at a call termination for controlling the tone 
generator block 34 to generate the music tone signal at the 
6 call termination . 

It should, be noted that the music to be produced as a 
ringing tone may be of the music piece that corresponds to 
the telephone number of the other party. To be specific, a 
ringing tone music table is prepared in the system RAM 11. 
10 the table listing music numbers and timbre numbers in 
corresponding to the telephone numbers of other parties. 
When a call comes in, the ringing tone music table is 
searched on the basis of the telephone number of the 
calling party received along with the incoming call signal. 
15 The retrieved music data including the corresponding timbre 
data are sent to the music reproduction block 15. 
Consequently, the tone of the music and timbre 
corresponding to the telephone number of the other party 
can be reproduced in the music reproduction block 15 as a 
20 ringing melody. Namely, the user can identify the other 
party by listening to the ringing melody sounded from the 
ringing tone speaker 23 before commencing conversation. In 
the inventive telephone terminal apparatus, the controlling 
block 10 selects a ringing tone in response to a telephone 
25 number of the other party to audibly identify the other 
party. 
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If the portable telephone set 1 is set so that music 
is reproduced in the music reproduction block 15 as a 
holding tone, the music reproduction processing starts when 
the portable telephone set 1 is placed in a holding state. 
5 The reproduced music is supplied to the mixer 38 through 
the coefficient multiplier 37 of which coefficient is set 
to 1. The mixer 38 is supplied with the received voice 
Signal from the voice processing block 14. In this case, 
however, only the holding music tone is supplied to the 
10 mixer 38 because the coefficient of the coefficient 

multiplier 50 is set to 0. Therefore, only the music tone 
is outputted from the mixer 38 to be sounded from the 
conversation speaker 22 as a holding tone. Further, in 
this case, the coefficient of the coefficient multiplier 40 

15 is set to 0- 

At the same time, the tone signal outputted from the 
tone generator block 34 is processed for sending the 

.holding--tone__to_ the_te^^^^^^ other_ party by 

supplying the same to the voice processing block 14. thus. 
20 this tone signal is supplied to the mixer 44 through the 
coefficient multiplier 45 of which coefficient is set to 1. 
Then, the tone signal outputted from the mixer 44 is highly 
efficiently and compressively encoded by the coder 46 for 
transmission through the communication block 13. In this 
25 case, the coefficient of the coefficient multiplier 43 is 
set to 0 and only the tone signal is supplied to the mixer 
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44. Namely, the controlling blocks 10 and 31 cooperate 
when the music tone signal is set to sound a holding tone 
for controlling the tone generating block 34 to generate 
the music tone signal at a temporary holding of the 
5 conversation, and for feeding the generated music tone 

signal to the coder 46 of the voice processing block 14 so 
as to transmit the holding tone to the other party. 

It should be noted that the music sound to be 
reproduced as a holding tone may be of the music or timbre 
10 corresponding to the telephone number of the other party. 
To be specific, a holding tone music table is prepared in 
the system RAM 11. the table listing music numbers and 
timbre numbers in correspondence to the telephone numbers 
of other parties. When the portable telephone set is 
15 placed in a holding state, the holding tone music table is 
searched by the telephone number of the other party 
received along with an originating signal or a terminating 
signal. The obtained music data including corresponding 
timbre data are sent to the music reproduction block 15. 
20 Consequently, a tone of music and timbre corresponding to 
the telephone number of the other party can be reproduced 
in the music reproduction block 15. It should be noted 
that the holding tone music table may be identical to the 
ringing tone music table. As described, the controlling 
25 block 10 selects a holding tone according to a telephone 
number of the other party so as to control the tone 
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generating block 34 to generate the music tone signal of 
the selected holding tone. 

If the portable telephone set 1 is set so that music 
is reproduced in the music reproduction block 15 as BGM 
5 which is sounded during conversation, the above-mentioned 
music reproduction processing starts when the portable 
telephone set 1 is connected to the telephone of the other 
party. The reproduced tone is supplied to the mixer 38 
through the coefficient multiplier 37 of which coefficient 
10 is set to 0.5. The mixer 38 is also supplied with the 
received voice signal from the voice processing block 14 
through the coefficient multiplier 50 of which coefficient 
is set to 0.5. The music tone signal is mixed with the 
talking voice signal in the mixer 38 to be sounded from the 
15 conversation speaker 22. In this case, the coefficient of 
the coefficient multiplier 40 is set to 0. 

At the same time, the music tone signal outputted from 

tti^ ^nn.. gene rator block 34 is proc essed to send BGM to the 

telephone of the other party by supplying the music tone 
20 signal to the voice processing block 14. Thus, this tone 
signal is supplied to the mixer 44 through the coefficient 
multiplier 43 of which coefficient is set to 0.5. The 
mixer 44 is also supplied with the voice signal for 
transmission from the microphone 21 through the coefficient 
25 multiplier 43 of which coefficient is set to 0.5. The tone 
signal and the voice signal mixed in the mixer 44 are 
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highly and efficiently compressed and encoded by the coder 
46 to be sent through the communication block 13, 

Namely, the inventive telephone terminal apparatus 
operates to exchange forward and backward voice signals 
5 between a pair of parties for conversation. In the 

inventive apparatus, the voice processing block 14 has a 
coder 46 that codes a forward voice signal, and the decoder 
48 that decodes a backward voice signal. The communication 
block 13 transmits the forward voice signal, which is 
10 output ted from the coder 46 in a coded form, to the other 
party, and receives the backward voice signal from the 
other party in a coded form, which is inputted to the 
decoder 48. The tone generating block 34 processes music 
data to generate a music tone signal. The controlling 
15 block 10 operates when the music tone signal is set to 
sound a background music (BGM) over the conversation for 
mixing he music tone signal generated by the tone 
generating block 34 with the backward voice signal, which 
is outputted from the decoder 48, and for mixing the music 
20 tone signal generated by the tone generating block 34 with 
the forward voice signal, which is inputted to the coder 
46. Further, the controlling block 10 may select a 
background music according to a telephone number of the 
other party so as to control the tone generating block 34 
2 5 to generate a music tone signal of the selected background 
music in manner similar to the ringing tone and the holding 
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tone . 



If tHe portable telephone set 1 is set so as to add 
BGM when this telephone is the calling party, information 
indicative of supply of BGM is sent to the other party when 
5 the connection is established. By use of this information, 
the telephone of the other party executes the following 
processing. Namely, if the calling party gets preference 
over the called party, the setting of BGM on the called 
party is ignored according to the information. Namely, the 
10 controlling block or CPU 10 operates when a conflict occurs 
in the setting of the background music or BGM between a 
calling party initiating the conversation and a called 
party for enabling the setting of the background music made 
by the calling party and disabling the setting of the 
15 background music made by the called party. 

On the other hand, if the called party gets preference 
or priority over the calling party, the information of 

supply of BGM- is sent to^the ^calling _party_ according to the 

setting of adding BGM on the called party, thereby ignoring 
20 the setting of adding of BGM on the calling party. In this 
case, BGM set by the called party is sounded. If. at this 
time, the called party is not set for adding BGM, BGM 
according to the BGM setting on the calling party is 
sounded. 

Music to be reproduced or generated as BGM may be set 
as desired. The music and timbre corresponding to the 
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telephone of the other party may also be used. To be 
specific, a BGM music table is prepared in the system RAM 
11, the table listing music numbers and timbre numbers for 
the telephone numbers of other parties. When the addition 
5 of BGM is set, the BGM music table is searched by the 

telephone number of the other party received along with an 
originating signal or a terminating signal. The obtained 
corresponding music data are sent to the music reproduction 
block 15 and the corresponding timbre data are supplied to 
10 the music reproduction block 15. Consequently, the tone of 
the music and timbre corresponding to the telephone of the 
other party can be reproduced in the music reproduction 
block 15. It should be noted that the BGM music table may 
be common to the holding tone music table or the ringing 
15 tone music table, or these tables may be consolidated to 
one table that is shared by these three capabilities • 
The following describes a situation in which the 
telephone of the other party is placed in a holding state 
and an incoming holding tone is sent to the portable 
20 telephone. The incoming holding tone demodulated by the 
communication block 13 is decoded by the decoder 48 in the 
voice processing block 14 and the decoded tone is converted 
by the DAC 49 into an analog holding tone. The analog 
holding tone is then supplied to the music reproduction 
25 block 15, from which it is sent to the mixer 38 through the 
coefficient multiplier 50 of which coefficient is set to 1. 
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Meanwhile, the mixer 38 is not supplied with a tone signal 
from the DAC 35. In this case, even if the reproduction of 
the tone signal is going on by the tone generating block 
34. the coefficient of the coefficient multiplier 37 is set 
5 to 0. thereby supplying only the incoming holding tone to 
the mixer 38. Hence, only the incoming holding tone is 
outputted from the mixer 38. the incoming holding tone 
being sounded from the conversation speaker 22. 

The following describes a situation in which a voice 
10 Signal mixed with BGM is received from the telephone set of 
the other party. The voice signal mixed with BGM 
demodulated by the communication block 13 is decoded by the 
decoder 48 in the voice processing block 14. The decoded 
voice signal is then converted by the DAC 49 into a analog 
15 received voice signal. The analog received voice signal 
mixed with BGM is supplied to the music reproduction block 
15. from which it is supplied to the mixer 38 through the 
coefficient multiplier 50 of which coefficient is set to 1 . 
Meanwhile the mixer 38 is not supplied with a tone signal 
20 from the DAC 35. When the voice signal mixed with BGM is 
received, the information indicative of the supply of BGM 
has been received beforehand and the coefficient of the 
coefficient multiplier 37 is set to 0 despite the 
reproduction of the tone signal by the tone generator block 
25 34, the mixer 38 being supplied only with the voice signal 
mixed with BGM, this signal being sounded from the 
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conversation speaker 22. It should be noted that the 
conimunication method according to the present invention is 
executed when the addition of BGM is set between the 
telephone terminal apparatuses having the configuration of 
5 the above-mentioned portable telephone set 1. 

The telephone terminal apparatus according to the 
present invention is adapted to download music from the 
outside. one example of this is schematically illustrated 
in FIG. 3, in which music data are downloaded into the 
10 portable telephone set 1 when the telephone terminal 

apparatus associated with the invention is applied to. the 
portable telephone set 1 shown in FIG. 1. Generally, the 
cellular system in portable telephony is based on a small 
zone called a cell and has many wireless zones in each 
15 service area. Each wireless zone is managed by a base 

station arranged in the zone. When a portable telephone, 
which is a mobile exchange, calls a general telephone, the 
portable telephone set is connected to a mobile exchange 
through the base station which manages the wireless zone to 
20 which the portable telephone set belongs. The portable 

telephone set is further connected from the mobile exchange 
to a general telephone network. Thus, the portable 
telephone set is connected to the base station that manages 
the wireless zone through a wireless channel for 
25 conversation with the other party. When the portable 
telephone set calls another portable telephone set that 
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belongs to another wireless zone, the calling portable 
telephone set is connected to a mobile exchange through the 
base station which manages the wireless zone to which this 
portable telephone set belongs. The calling portable 
5 telephone set is further connected from the mobile exchange 
to a base station to which the called portable telephone 

set belongs. 

FIG. 3 shows an example of the above-mentioned 
cellular system, in which portable telephone sets 1 and 101 
10 belong to a wireless zone managed by a base station C (2c) 
•among base stations A (2a) through D (2c). The portable 
telephones 1 and 101 are connected to the base station 2c 
in a wireless manner. Upstream signals for conversation 
and positional registration are received by the base 
15 station 2c and processed there. The base stations 2a 
through 2d each manage a different wireless zone. The 
wireless zones may overlap with each other in periphery or 

boarder .- The base stations- 2a_thr.o.ugh 2d_ are _each 

connected to a mobile exchange 3 through a multiplex line. 
20 Two or more mobile exchanges 3 are concentrated in a gate 
exchange 4. which is connected to a general telephone 
exchange 5a. Two or more gate exchanges 4 are 
interconnected by a repeating transmission path. General 
telephone exchanges 5a, 5b, 5c. and so on are arranged each 
25 for an area, which are also interconnected by a repeating 
transmission path. Each of the general telephone exchanges 
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5a, 5b, 5c, and so on is connected with many general 
telephones. For example, a download center 6 is connected 
to the general telephone exchange 5b. 

New music titles are periodically accumulated to the 
5 download center 6 from time to time, lot of music data 
being reserved therein. In the present invention, music 
data can be downloaded from the download center 6 connected 
to the general telephone network into the portable 
telephones 1 and 101 for example. In order for the 

10 portable telephone set 1 to download music data, the 

portable telephone set 1 originates the telephone number of 
the download center 6. The portable telephone set 1 is 
connected to the base station 2c, the mobile exchange 3, 
the gate exchange 4, the general telephone exchange 5a, the 

15 general telephone exchange 5b, and to the download center 
6. Next, the user operates necessary controls on the 
portable telephone set 1 by following guidance displayed in 
the display block 18, thereby downloading the music data of 
a desired title. The music data in this case includes 

20 timbre data. Namely, the inventive telephone terminal 
apparatus includes a memory block that stores the music 
data. Then, the communication block 13 can download the 
music data into the memory block such as RAM 11 from an 
external database or the download center 6. 

25 

Referring to FIG, 5, there is shown a flowchart for 
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describing the call origination processing to be executed 
by the CPU 10 of the portable telephone set 1 associated 
with the present invention. First, looking at the 
information displayed on the display block 18. the user 
5 operates necessary controls on the input block 17 to enter 
the telephone number of the other party and presses a 
transmit button (step SI). The entered telephone number is 
stored in the system RAM 11 and, at the same time, a call 
origination signal added with the information about the 
10 telephone number of the portable telephone set 1 is 

transmitted from the communication block 13 through the 
antenna la. This signal is received by the base station 2c 
to which this portable telephone set 1 belongs, the signal 
being then transmitted to the mobile exchange 3. From the 
15 telephone number of the called party, the mobile exchange 3 
determines the general telephone exchange and the base 
station through which the connection to the called party is 

established.. _and_ transmits the c_all prigination signal over 

the established transmission path. The origination signal 
20 arrives at the other party, upon which a ringing tone is 

sounded from the telephone of the other party. In step S2. 
the CPU 10 determines whether a receive button of the 
telephone of the other party has been operated (off -hook) 
for line connection. If the telephone of the other party 
25 is found not off -hooked, the CPU 10 branches to step S8 to 
determine whether a conversation end button of the 
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telephone of the other party has been operated. If this 
button is found not operated, the CPU 10 returns to step S2 
to determine whether the line has been connected. Unless 
the conversation end button is operated, the processing 
5 operations of steps S2 and S8 are repeated until the line 
is connected. 

When the receive button of the telephone of the other 
party is operated for line connection, the decision is YES 
in step S2 and the CPU 10 goes to step S3 to determine 
10 whether the other party is the download center or not. If 
the other party is found the download center, then, in step 
S4. a music selection guidance supplied from the download 
center is displayed on the display block 18. upon which the 
user selects music by use of a singer list and a genre list 
15 by following to the guidance. In step S5 . the selected 

music data are downloaded from the download center into the 
system RAM 11. As shown in FIG. 4. the beginning of the 
music data is a header, followed by timbre data necessary 
for reproducing the downloaded music data. The timbre data 
20 can specify eight timbres at most. The timbre data are 
followed by tempo data for defining a tempo at which the 
music data are reproduced. The tempo data are followed by 
timbre allocation data for setting a timbre to each part of 
a music piece. The timbre allocation data are followed by 
25 musical note data and musical rest data for one piece of 
music . 
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When the download processing has been completed, the 
line is disconnected in step S6 , upon which the call 
origination processing comes to an end. If the other party 
is found not the download center in step S3, the CPU 10 
5 branches to step S7 to execute in-conversation processing. 
When the conversation comes to an end. the line is 
disconnected in step S6 , upon which the call origination 
processing comes to an end. If the conversation end button 
is found operated in step S8. the line is also disconnected 
10 in step S6. upon which the call origination processing 

comes to an end. 

Referring to FIG. 6. there is shown a flowchart for 
describing call termination processing to be executed by 
the system CPU 10 of the portable telephone set 1 
15 associated with the invention. The call termination 

processing starts upon reception of a terminating signal. 
In step SIO. the reception of a terminating signal is 

detec^ed^^^*"^*^®~^^^°^^'^^^^ 

sent from the calling party is stored in the RAM 11. In 

20 step Sll, the CPU 10 determines whether the sounding of 
melodious ringing tone is set for sounding the tone 
reproduced by the music reproduction block 15 as a ringing 
tone. If this setting is found on. the CPU 10 goes to step 
SI 2 to initialize the music data for a melodious ringing 

25 tone. In this initialization processing, the music data 
set as a ringing tone are read from the system RAM 11 or 
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the system ROM 12 and supplied to the music reproduction 
block 15, In the music reproduction block 15, the timbre 
data included in the music data are stored in the timbre 
data storage block (Voice RAM) 36. The sequencer 33 
5 interprets the timbre allocation data to read the timbre 
parameter for each part of music from the timbre data 
storage block (Voice RAM) 36, and sets the timbre parameter 
to the tone generator block 34. At the same time, the 
tempo data are set to the sequencer 33. It should be noted 
10 that the ringing tone music table may be searched by the 
telephone number information supplied from the calling 
party to select the music data for ringing tone. 

When the initialization processing has been completed, 
the reproduction of melodious ringing tone starts in step 
15 S13. The tone of each part on the basis of the tone 

generator parameter given by the sequencer 33 is reproduced 
by the tone generator block 34 as a ringing tone, the 
reproduced tone being sounded from the ringing tone speaker 
23. If the setting for melodious ringing tone is found off 
20 in step Sll, the CPU 10 goes to step S14 to execute 

standard call termination notice processing by which a 
standard ringing tone such as beep is reproduced by the 
tone generator and sounded from the ringing tone speaker 
23. In the standard call termination notice processing, 
25 the vibrator 19 may be activated instead of sounding a 

standard ringing tone. When the receive button is operated 
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upon sounding of a ringing tone after the execution of the 
processing operations of steps S13 and S14 , the CPU 10 
determines that the line has been connected and goes to 
step S16. The processing operation of step S15 is repeated 
5 until the receive button is operated, during which the 

ringing tone is kept sounding. In step S16. the melodious 
ringing tone or the standard ringing tone being sounded is 
stopped. To be specific, the reproduction by the music 
reproduction block 15 is stopped and the coefficient of the 
10 coefficient multiplier 40 is set to 0 . In step S17. the 
in-conversation processing in the called party is executed. 
When the conversation comes to an end, the line is 
disconnected in step S18. upon which the call termination 
processing comes to an end. 
15 The following describes in-conversation processing to 

be executed in step S7 of the call origination processing 
or step S17 of the call termination processing with 

ref erence to. a f lawchart _ sJiown_^3^^^^ J t should be 

noted that, with respect to the setting of BGM, the calling 
20 side is preferred over the called side. When in- 
conversation processing starts, the CPU 10 determines in 
step S21 whether the reference to the BGM table is set, the 
BGM table listing music data and timbre data corresponding 
to the originating number when reproducing BGM in step S21. 
25 If the reference is found on. the CPU 10 goes to step S22 
to determine whether the setting is on the calling side. 
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If the setting is found on the calling side, the decision 
is YES in step S22. Then, in step S23 , the BGM music table 
is searched by the telephone number of the other party. 
The selected BGM music data are initialized. In this 
5 initialization processing, the music data selected by 

searching the BGM music table are read from the system RAM 
11 or the system ROM 12 into the music reproduction block 
15. In the music reproduction block 15, the timbre data 
included in the music data are loaded in the timbre data 
10 storage block (Voice RAM) 36. The sequencer 33 interprets 
the timbre allocation data to read the timbre parameter for 
each part of music from the timbre data storage block 
(Voice RAM) 36, and set the timbre parameter to the tone 
generator block 34. At the same time, tempo data are set 
15 to the sequencer 33- 

When the initialization processing has been completed, 
the reproduction of the selected music data for BGM starts 
in step S24. The tone generator block 34 reproduces the 
tone signal of each part based on the tone generator 
20 parameter and the timbre parameter given by the sequencer 
33 on the basis of the music data for BGM read from the 
music data storage block (RAM) 32. The reproduced music 
data for BGM are mixed with the received voice signal and 
sounded from the conversation speaker 22 while being mixed 
25 with the voice signal for transmission to be transmitted to 
the telephone of the terminating side. Then, the CPU 10 
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goes to step S26 . 

If the setting is found not on the calling side, the 
CPU 10 branches to step S25 to determine whether the 
addition of BGM is set on the other party, or the calling 
5 side. The decision is YES when the information indicative 
of the supply of BGM has been received from the calling 
side after the establishment of line connection and the CPU 
goes to step S26. If this information has not been 
received, the CPU 10 branches to step S23, executing the 
10 above-mentioned BGM music data initialization processing 

and the BGM reproduction start processing (step S24) on the 
called side. In this case, BGM is not set on the calling 
side and the called side is set to search the BGM music 
table. Therefore, a tone signal for BGM selected by 
15 searching the BGM music table is reproduced on the called 
side and the reproduced tone signal is mixed with the voice 
signal for transmission to be transmitted to the telephone 

of -the ealling party . If^-the searching of the ^GM music 

table is found not on in step S21. the CPU 10 goes to step 
20 S26 by skipping steps S22 through S25. 

The processing operations of steps S26 through S28 are 
executed for setting BGM during conversation- If the 
setting is on the called side, the addition of BGM is not 
set on the calling side. When the user selects the setting 
25 of BGM by operating ntimeric keys and jog dial on the input 
block 17. the decision is YES in step S26. The CPU 10 goes 



39 



BNSDC3CID: <WO OH5410A2 I > 



wo 01V15410 



PCT/JPOO/05635 



to step S27. If the setting is on the calling side, when 
the operator selects the BGM setting by operating numeric 
keys and jog dial on the input block 17. the decision is 
YES in step S26. The CPU 10 goes to step S27. In step 
5 S27. the CPU 10 initializes the music data for BGM selected 
by the user. In this initialization processing, the music 
data selected as BGM are read from the system RAM 11 or the 
system ROM 12 into the music reproduction block 15. In the 
music reproduction block 15, the timbre data included in 
10 the music data are stored in the timbre data storage block 
{Voice RAM) 36. The sequencer 33 interprets the timbre 
allocation data to read the timbre parameter for each part 
from the timbre data storage block (Voice RAM) 36 and set 
the timbre parameter to the tone generator block 34. At 
15 the same time, tempo data are set to the sequencer 33. 

When this initialization processing has been completed, the 
reproduction of the music data for BGM starts in step S28. 
The tone generator block 34 reproduces a tone signal for 
each part based on the tone generator parameter and timbre 
20 parameter given by the sequencer 33 on the basis of the 
music data for BGM read from the music data storage block 
(RAM) 32. The reproduced BGM tone signal is mixed with the 
voice signal for transmission to be transmitted to the 
telephone of the other party. This allows the user to 
25 select or change music to be reproduced as BGM during 
conversation . 
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If it is found in step S26 that BGM setting is made or 
BGM setting is not selected on the calling side, and, when 
the processing of step S28 has come to an end. the CPU 10 
goes to step S29 to determine whether the operation for 
5 stopping BGM has been executed if BGM has been set by 

operating numeric keys and jog dial on the input block. If 
this operation is found executed, then the reproduction of 
the music data for BGM in the music reproduction block 15 
is stopped in step S30. When the processing of step S30 
10 has been completed and if the operation for stopping BGM is 
not commanded in step S29. the CPU goes to step S31. As 
described, the controlling block or CPU 10 can mute the 
music tone signal from either of the forward voice signal 
and the backward voice signal. 
15 The processing operations of steps S31 through S35 are 

executed for holding processing. When the hold button is 
pressed, the CPU 10 determines at step S31 that the call is 

in , a holding state and- goes to. .step. S32. jt.o - initialize Jthe 

holding tone music selected beforehand as a holding tone. 
20 Alternatively, the holding tone music data may be selected 
by searching the holding tone music table by the telephone 
number information supplied from the calling side. 

In the above-mentioned initialization processing, the 
music data selected as a holding tone are read from the 
25 system RAM 11 or the system ROM 12 into the music 

reproduction block 15. In the music reproduction block 15. 
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the timbre data included in the music data are loaded in 
the timbre data storage block (Voice RAM) 36. The 
sequencer 33 interprets the timbre allocation data to read 
the timbre parameter for each part from the timbre data 
5 storage block (Voice RAM) 36, and set the timbre parameter 
to the tone generator block 34. At the same time, tempo 
data are set to the sequencer 33. When this initialization 
processing has been completed, the reproduction of the 
music data for a holding tone starts in step S33. The tone 
10 generator block 34 reproduces the tone signal for each part 
on the basis of the tone generator parameter given by the 
sequencer 33 on the basis of the music data for a holding 
read from the music data storage block (RAM) 32. The 
reproduced holding music tone signal is sounded from the 
15 conversation speaker 22 and. at the same time, transmitted 
to the telephone of the calling side. 

When the holding tone processing of step S33 has been 
completed, the CPU 10 goes to step S34 to wait for a hold 
clear button to be pressed. When the hold clear button is 
20 pressed, the CPU 10 goes to step S35 to stop the 

reproduction of the holding tone music data in the music 
reproduction block 15. When the processing of step S35 has 
been completed and if the hold clear button is found not 
operated in step S31, then the CPU 10 goes to step S36 . In 
25 step S36, the CPU 10 determines whether a conversation end 
button has been operated. If the conversation end button 
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is found operated, then the CPU 10 goes to step S37. If 
the reproduction of BGM is going on, the CPU 10 stops the 
reproduction of the BGM music data in the music 
reproduction block 15. Then, the CPU 10 returns to step S6 

5 of the call origination processing or step S18 of the call 
termination processing to disconnect the line. If the 
conversation end button is found in step S36 not operated, 
the CPU 10 repeats the processing operations of steps S26 
through S35 until the conversation end button is pressed. 
10 Referring to FIG. 8, there is shown a flowchart for 

describing music setting process to be executed by the CPU 
10 in the portable telephone set 1 associated with the 
present invention. When the user operates numeric keys and 
jog dial on the input block 17 to enter a music setting 
15 mode, music setting process starts. In step S41, the user 
can set whether to sound a tone signal reproduced by the 
music reproduction block 15 as a melodious ringing tone or 

no t . When the user- -selec t s this se t t ing , a melodious 

ringing tone is found on in step Sll of the call 
20 termination processing. When the processing of step S41 
has been completed, the CPU 10 goes to step S42 to set the 
music number and timbre number of the music for a melodious 
ringing tone. These music number and timbre number may be 
selected as desired from the system RAM 11 or the system 

25 ROM 12. Then, the music data corresponding to the music 
number and timbre number selected in this setting process 
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are initialized in the music reproduction block 15 in step 
S12 of the call termination processing. 

Next, in step S43. the music number and timbre number 
of the music to be reproduced as a holding tone may be set 

5 as desired. These music niomber and timbre number may be 
selected as desired from the system RAM 11 or the system 
ROM 12. The music data corresponding to these music number 
and timbre number set in this setting process are 
initialized in the music reproduction block 15 in step S32 

10 of the in-conversation processing. Then, in step S44. 
setting process may be executed in which the BGM music 
table is searched to determine whether to make setting of 
selecting the music number and timbre number of BGM in 
correspondence to the call origination number. If this 

15 setting is made, the CPU 10 determines that BGM 

corresponding to the call origination number is on. 
Further, in step S45. the music number and timbre number 
corresponding to the call origination number may be set as 
desired. These music number and timbre number may be 

20 selected as desired from the system RAM 11 or the system 
ROM 12. 

A table composed of the music numbers and timbre 
numbers corresponding to the call origination number set in 
step S45 lists call origination numbers (No), names of 
25 their owners, and allocated music numbers and timbre 

numbers as shown in FIG. 9. The music table shown in FIG. 
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9 is one example of the BGM music table. The ringing tone 
music table and the holding tone music table may be set 
separately. These music tables may be set as separate 
tables. Alternatively, one of these music tables may be 
5 set as a common music table. Further, in step S46, music 
numbers and timbre numbers may be allocated to numeric keys 
and job dial. FIG. 10 shows an exeimple of the allocation 
to numeric keys. Namely, music numbers and timbre numbers 
may be allocated to the numeric keys 0 through 9 of dialing 
10 numeric keys 17a and code keys "*" and "#". The music 

numbers and timbre numbers set to the numeric keys can be 
selected when any of keys is operated in step S26 of the 
in-conversation processing. 

Referring to FIG. 11. there is shown a flowchart for 
15 describing music data transfer request processing to be 

executed by the system CPU 10 on the basis of a requ^st-to- 
transfer signal (Req) generated by the R/W controller 31 
- -- when a free aT-fta for the predetermined number of words is 
created in the music data storage block (RAM) 32. When a 
20 request-to-transfer signal (Req) is generated, the system 
CPU 10 receives it and reads music data for the 
predetermined number of words corresponding to the free 
area with an address indicated by a pointer as the origin, 
from the system RAM 11 (or the system ROM 12). Then the 
25 CPU 10 transfers the music data thus read to the music 
reproduction block 15 (step S51). The R/W controller 31 
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write the transferred music data to the music data storage 
block (RAM) 32. Next, in step S52, the pointer is updated 
to a new address reached by the number of transferred 
words , upon which the music data transfer request 
5 processing comes to an end. When another request-to- 
transfer signal (Req) is generated, the above-mentioned 
transfer processing is repeatedly executed on the basis of 
the updated pointer. 

In the above-mentioned configuration, the music data 
10 storage block (RAM) 31 has a size for storing 32 words of 
music data. It will be apparent that the size is not 
limited to 32 words; the music data storage block may be of 
any size as far as it is significantly smaller than the 
size of the system RAM 11. In the above-mentioned 
15 configuration, the timbre data storage block (Voice RAM) 36 
has a size for storing eight timbres of timbre data. It 
will be apparent that the size is not limited to eight 
timbres; this size may be significantly smaller than that 
of the system RAM 11 as far as it can store the number 
20 timbres at least greater than the number of sounding parts 
of the music piece. 

For the sound source scheme of the tone generator 
block 34 in the music reproduction block associated with 
the present invention, any of FM, waveform memory (PCM), 
2 5 physical model schemes may be used. The sound source may 
be either hardware based on DSP or software based on a 
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sound source program. 

in the above-mentioned configuration, the music data 
have a format shown in FIG. 4. It will be apparent that 
the format of the music data is not limited to the above- 
5 mentioned format; MIDI format and SMF (Standard MIDI File) 
format with time information added may also be used. 

in the above-mentioned configuration, the coefficients 
of the coefficient multipliers 37 and 50 for mixing BGM 
with a received voice signal and the coefficients of the 
10 coefficient multipliers 43 and 45 for mixing BGM with a 

voice signal for transmission are each set to 0.5. It will 
be apparent that these coefficients may be set to other 
values . 

INDUSTRIAL APPLICABILITY 
AS mentioned above and according to the invention. 
When the portable telephone set according to the invention 

is set s°"^^ *° accompany a^cpnversation with BGM 

(background music), a tone signal reproduced by a music 
20 reproduction block is mixed with a received voice signal 
for sounding. At the same time, a voice signal for 
transmission is mixed with the same tone signal to be 
transmitted through a communication block. Consequently, 
both the calling side and the called side can have a 
25 conversation while listening to a background music tone. 
This feature allows users to make telephone conversations 
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livelier and, when a background tone suitable for a 
conversation is selected, forge a desired atmosphere of a 
conversation . 

In addition, by use of the music reproduction block 
5 for reproducing a background tone, a ringing tone and a 
holding tone may be generated and outputted. The music 
reproduction block may be used in common- Further, the 
music reproduced by the music reproduction block may be 
shared by background tone, ringing tone, and holding tone. 
10 Still further, a memory block for storing music data 

is arranged such that music data may be downloaded from an 
external personal computer and a network. This arrangement 
permits the reproduction of background tones, ringing 
tones, and holding tones in various types of music. 
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CLAIMS 



1 . A telephone terminal apparatus operable to exchange 
forward and backward voice signals between a pair of 
5 parties for conversation, comprising: 

a voice processing block having a coder that codes a 
forward voice signal, and a decoder that decodes a backward 
voice signal; 

a communication blocK that transmits the forward voice 
10 Signal, «hxch is outputted from the coder in a coded form, 
to the other party, and that receives the backward voice 
Signal from the other party in a coded form, which is 
inputted to the decoder; 

a tone generating block that processes music data to 

15 generate a music tone signal; and 

a controlling block that operates when the music tone 
signal is set to sound a background music over the 
---- -- --conver-sat-ion .f or_.mixiDg^^h^^ 

the tone generating block with the backward voice signal. 
20 Which is outputted from the decoder, and for mixing the 
„.usic tone signal generated by the tone generating block 
with the forward voice signal, which is inputted to the 



coder 



25 2. The telephone terminal apparatus according to claim 1 
Wherein the controlling blocK selects a background music 
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according to a telephone number of the other party so as to 
control the tone generating block to generate a music tone 
signal of the selected background music. 

5 3. The telephone terminal apparatus according to claim 1. 
wherein the controlling block operates when a conflict 
occurs in the setting of the background music between a 
calling party initiating the conversation and a called 
party for enabling the setting of the background music made 
10 by the calling party and disabling the setting of the 
background music made by the called party. 

4. The telephone terminal apparatus according to claim 1. 
wherein the controlling block operates when the music tone 

15 signal is set to sound a ringing tone at a call termination 
for controlling the tone generator block to generate the 
music tone signal at the call termination. 

5. The telephone terminal apparatus according to claim 4, 
20 wherein the controlling block selects a ringing tone in 

response to a telephone number of the other party to 
audibly identify the other party. 

6. The telephone terminal apparatus according to claim 1. 
25 wherein the controlling block operates when the music tone 

signal is set to sound a holding tone for controlling the 
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tone generating blocK to generate the n,u=ic tone signal at 
a temporary holding of the conversation, and for feeding 
tne generated music tone signal to the coder so as to 
transmit the holding tone to the other party. 

7 . The telephone terminal apparatus according to claim 6 . 
Wherein the controlling blocK selects a holding tone 
according to a telephone number of the other party so as to 
control the tone generating hloc^ to generate the music 
10 tone signal of the selected holding tone. 

8. The telephone terminal apparatus according to claim 1, 
further comprising a memory blocK that stores the music 
data. Wherein the conununicatlon blocK can download the 
15 music data into the memory blocK from an external database. 

9. The telephone terminal apparatus according to claim 1, 

.„nerein..the.co.ntrollina blj.cK cj.n mut^ 

Signal from either of the forward voice signal and the 

20 backward voice signal. 

10. A method Of operating a telephone terminal to exchange 
forward and backward voice signals between a pair of 
parties for conversation, the method comprising the steps 



25 of: 



coding a forward voice signal, and decoding a backward 
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voice signal; 

transmitting the forward voice signal in a coded form 
to the other party, and receiving the backward voice signal 
from the other party in a coded form; 
5 processing music data to generate a music tone signal; 

and 

mixing the music tone signal with the backward voice 
signal after the decoding thereof when the music tone 
signal is set to sound a background music over the 
10 conversation, and mixing the music tone signal with the 
forward voice signal before the coding thereof when the 
music tone signal is set to sound a background music over 
the conversation . 

15 11. A machine readable medium for use in a telephone 

terminal apparatus having a processor to exchange forward 
and backward voice signals between a pair of parties for 
conversation, the medium containing program instructions 
executable by the processor for causing the telephone 

20 terminal apparatus to perform a method comprising the steps 
of: 

coding a forward voice signal, and decoding a backward 
voice signal; 

transmitting the forward voice signal in a coded form 
25 to the other party, and receiving the backward voice signal 
from the other party in a coded form; 
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processing music data to generate a music tone signal; 

and 

mixing the music tone signal with the backward voice 
signal after the decoding thereof when the music tone 
5 signal is set to sound a background music over the 

conversation, and mixing the music tone signal with the 
forward voice signal before the coding thereof when the 
music tone signal is set to sound a background music over 
the conversation. 
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